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~~~~ A solid-phase radioimmunoassay technique was adapted for the rapid detec-

tion and identification of western equine encephalomyelitis virus in clinical
specimens.

Radioimmunoassay (RIA) procedures for de- onis (5) after the addition of 1251 (New England
tection of viral antigens and antibodies have Nuclear Corp., Boston , Mass.) in carrier-free
been found to be more sensitive than conven- form at a concentrat ion of 400 ~cCi per mg of
tional serological techniques (2 , 3, 6, 9) . In addi- protein. A 0.1-mi volume of labeled goat anti-
tion , it has been shown that mn I~labeled anti- rabbit gamma globulin that contained approx-
bodies can be used to detect herpesvirus anti- imately 100 ,000 cpm, a concentration previ-
gens on the surface of infected cells (7 , 8). Ap- ously shown to be optimal for detection of cell-
plying this finding, Forghani et a). (2) devel- bound rabbit globulin , was added to each vial.
oped a solid-phase RIA procedure for the type- Alter incubation at 37°C for 1 to 2 h , the vials
specific identification of herpesvirus types 1 were rinsed five times with balanced salt solu-
and 2 in clinical specimens. We have recently tion and placed in counting tubes; residual ra-
adapted this procedure for the rapid identifica- dioactivity was assayed with a gamma counter
tion of western equine encephalomyelitis (WEE) (Nuclear-Chicago , Des Plaines, ill ). All experi-
virus. ments included controls that consisted of unin-

A schematic diagram illustrating the proce- f’ected cells and preimtnunization sera. Binding
dure developed in this study is shown in Fig. 1. ratios were expressed as the mean counts per
Glass vials (I by 3 cm; A. H. Thomas, Co., minute in three infected cultures divided by the
Philadelphia , Pa.) containing confluent mono-
layers of primary duck embryo cells (DEC) SPECIMEN

were inoculated with 0.1 ml of DEC-grown
WEE virus (strain 628). After a 2-h adsorption Ia St m VIAL
period, the specimens were removed and 1.0 ml
of medium 199 (Grand Island Biological Co., CELL MONOLAYER
Grand Island , N.Y.) supplemented with 2% fe- 25r
tel calf serum, penicillin (100 U/mI ) , and strep-
tomycin (100 ~g/ml) was added to each vial .
The vials were then incubated overnight at ~~~ L

G
~~~~~~~~~~

OIUN

37°C in a 5% CO2 atmosphere. After incubation , 
_________

the medium was removed and the monolayers ~~~~~ MEOIUM

were rinsed with a balanced salt solution and FIX W ITH ACETONE
fixed with cold acetone for 10 mm to expose any o.os,,~i RASSrr V&AL ANTISERt*I
intracellular viral antigen present. Once the I h~ $
vials were dry, 0.05 ml of rabbit hyperimmune RINSE 3X ~~ITN SUFFER

WEE antiserum was added; vials were incu- 0.025 ml GOAT ANT IRASSIT 125I~yG
bated at 37°C for I h. The optimal antiserum -2 lv

concentration used in these experiments was RII~~E 55 WITH SUFFER

determined previously by block titration. The COUNT ~CPM)
serum was then removed and the vials were
rinsed three times to remove residual , unab- 1~~C • CPM INFECTED
sorbed antibody. Goat anti-rabbit gamma glob- cPw CONTROL

ulin was obtained from Cappel Laboratories, Fio. 1. Flow sheet illustrating the solid-phase
Downington , Pa. The antiglobulin was labeled RJA procedure for detection and identif ication of
by the lactoperoxidase technique of Marchal- WEE virus.

382

--. * —- -- -

~

.--

~

-. ~~~~~~--- .



VOL. 4 , 1976 NOTES 383

TABLE 1 . Radloimmunoa ssay of WEE ~iru s.infected• WEE

• wet tissues
6~ Plaque assay ti-

Specimen ter 1:C ratio’0 (PFU/ml)
E

Optic nerve . . ~~~~~~~ 1.5 x 10° 39 
Eye 5.0 x 102 3.0 
Cerebellum 5.0 x 10° 4.2

}aso i...ss Choroid plexus  6.5 x 10~ 4.2
_____________________________ Spinal fluid 8.0 x 10° 3.3o ______________________________________________

0 I 2 3 ~ 5 6 “ Supernatants of tissue homogenates from in-
SPECIMEN TITER ~~~ fected (I) and uninfected (C) monkey fetuses.

b Virus titer of supernatants titrated on DEC
F ic. 2. Binding ratios obtained in a solid-phase monolayers; all uninfected tissues were negative for

R1A with a homologous WEE virus and heterologous infectious virus . PFU , Plaque-forming units.
VEE virus. The stippled band represent s the stan- Binding ratio as defined in text.
dord error cakulated about the mean (5 ,300 rpm) of
18 uninf evted control vials and represen ts She var ia-
tion among replicate sa mples. SD . standard devia- strated binding ratios of >2.0 (Table 1). These
tion; PFU , p laque-forming units , binding ratios indica~ted WEE virus infection at

clinical levels.
mean counts per minute in corresponding unin- We feel that this procedure can be utilized in
fected cultures. Elapsed time from specimen clinical laboratories for the rapid and specific
inoculation to final counting was less than 24 h . identification of WEE virus and can be readily

The results from a typical experiment dem- adapted to several other group A arboviruses.
onstrate the sensitivity and specificity of this
identification procedure (Fig. 2) . Replicate cell LITERATURE CITED
cultures were infected with virus concentra- 1. Dalrymple , J. D., A. Y. Terainoto , K. D. Cardiff , and P.t ions ranging from I to 6 logs of either WEE or K. Russell. 1972. Radioimmune precipitation of groupVenezuelan equine encephalomyelitis (VEE) A arboviruses. J. Immunol. 109~.426—433.
virus. After overnight incubation , the cultures 2. Foeghanl, B., N. J. Schmidt, and E. H. Lennette. 1974.
were tested by RIA as described above. All Solid-phase radioimmunoassay for identification of

Herpesu irus hominia types 1 and 2 from clinical mate-binding ratios equal to or greater than 2 were nals. AppI. Microbiol. 28:661-667.
considered positive. It can be seen that when 3. Fritz, R. B., and L F. Qualtlere. 1973. Avian oncorna-
rabbit anti-WEE serum was used, cultures in- virus group-specific antigen: detection and quanti fi-
oculated with WEE virus (>2 logs/mI) were cation by radioimmunoassay. J. Virol. 11:736-740.

4. LevItt, N. H.. H. V. Miller , C. E. Pedersen, Jr., and G.recorded as positive . In contrast , the heterolo- A. Eddy. 1975. A microprecipitation test for rap id
gous virus, VEE , shown previously to propa- detection and identification of Venezuelan , eastern
gate in DEC cultures (4), resulted in binding and western equine encepbalomyelitis viruses. Am.
ratios less than 2 at all concentrations used. J. Trop. Med . Hyg. 24:127-130.

5. Marehaloml., J. J. 1969. An enzyniic method for theA final experiment was performed to exam- 
~~~~ ~~~~~~~~ of inununoglobulina and other pro-

m e  the feasibility of using this solid-phase RIA teins. Biochem . J. 113:299-306 .
for the detection and identification of WEE vi- 6. P.ita, W. P., and K. M. Scolnlck. 1972. Radioimmu-
rus in clinical specimens. Tissue specimens noasaay of mammalian type-C viral proteins: inter-

species antigenic reactivities of the major internalfrom WEE virus (clone 15 strain)-infected and 
~~~~~~~~~~ Proc. Nat l. Acad. Sci. U.S.A. 6I’.1766-

noninfected fetuses of rhesus monkeys were ex- tri o.
amined in parallel for virus content by both 7. Rosenthal, .1. D., K. Hayaahl , and A. L. Notkln.. 1972.
plaque assay and RIA. Tissue homogenizers Rapid micro-radioimmunoassay for the measurement

of antiviral antibody. J. Imm unol . 109:171-173.were used to prepire a 20% suspension of each 8. Rosenthal, J ,, K. Baysah i , and A. L. Notklna. 1973.
tissue. These suspensions were centrifuged and Virus antigens on the surface of infected cells: bind .
used as inocula for virus isolation by plaque ing and elution of I ° 1]-labelied antivirus antibody. J.
assay on DEC monolayers. These same suspen- Gen . Virol. 18:195-199.

9. Wlktor , T. J ., H. Koprowakl , and F. Dixon. 1972. Ra-sions were examined for virus content by RIA . dioimmunoasssy procedure for rabies binding anti-
All specimens from infected tissues demon- bodies. J. Immu nol. 10R464-470.
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